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menfaoned ab ove ca n be sUghdy m 
applications.: 



ackaging, a cavitv 21 vvill be 




iirayrmiHiihUH-iiJMIJj^ as 

mentioned prevlousiy, 

additional encapsuiant can be applied around: the underfiii 
material 14 and 

protective layers can be deposited on eitfier side of tlie : 
package. Ihe 

aforementioned approach can also be applied for ; 
monolithic sensors and hybrid 

pac kag I n g of electron ics co m ponen ts : a Ion g wi th se nso rs . 
For example In a 

monolithic sensor, the electronic components can be 
located on the sensor chip 
in the area above the cavity, 

(15) ; An alternative method for sensor packaging utilizes 
a cap 22 and a : : 

technique similar to the aforementioned flip chip bonding : 
method to provide a 

controlled: pressure environment for the sensing element : 
to operate in. This cap 

22: can be made from various materials such as silicon/ : 
glass, ceranriics, etc. 

Using: dummy :bumps 23; the cap 22:can be flip chip: ; 
bonded to pads on the 
5ubstrate;:2.:; The underfill metho^^^ 

preyipusly mentloned;^:^:::^:^:^:;:;:^:^:^:^:^:^:^:^:^:^:^:^:^:^^^:^:^:^:^^^:^:^^^:^^^:^:^^^:^:^ : : : : 
This method of applying the underfill material allows:^ 
area under the cap to : : : 

be: seaied^off /thus providing aeon trolled pressure^^^: :^^ 
environhneht:f6r|tlief:5eh5ing:^:|:^:|:^:^:^:;^;^^:^:^:^:;:;^ 
element to operate inv::The; conducd^ 
serisor:ch:lp::l:W6iLiW^ 
:vvire bonded:il2 tb pads ZS^ 
;8>:;wpuld::then-:;x 
transferittie elecbic signal^^ 
:located'ori;the:-;-:-:-:':-:-X':::-:-:-:-:-x 
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FIG.6 
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V including the bump height. More 



[0100] As shown in tKe plan view of: FIG. :22v the d 
spacers 21 encloses : 

around the three sides of the ball::electrodes:4a arid^;4^^^^ 
However, in the cross 
sectional view shovvn In FIGi::23> only on 
dielectric spacer 21 : 
located on the crpss section can be see 
dielectric spacer 21 
constitoites a concave bo 
porbon (peripheral region) ! ^ . 

of: the; mpdule substrate 2: at:the each poslti^^ 
■electrodes'4a',:,:>.:- 
/:4g>: . :. ; ; :pttie^^ 
similar to those ' . 
already explained: in tji 
;4,:a:nd:;tlie'overiapp€id:::-:;::'>.:-->>-x 
descriptlpn or the redunda nt de^^ 
5lxth':embodiment;'-."::':':x:-::x::.':>^ 



22, they niay 

enclose all:four surfaces to form a closed concave box 
region. In the plan 

view of FIG. 22/ the patterns of the top surfaces of the.-^^ ; . . 
substrate- cite 

interconnects 3a^ 3b, ... v :3gr;. - -r exposed in the^ : 
surrounding gap- ... 

around the semiconductorchip ly can be slightly 
recognized. And the top 

surfaces of the substrate-cite interconnects 3a, 3b/ . . . 
,3g, . . . , each . 

exposed on the ball electrode mounting regions; with gaps 
in the periphery of 

the bumps 6a, . . ; , Sg, can be recognized. Other 
portions of the ^ 

substrate-cite interconnects 3a, 3b, . . . , 3g/ V . . are 
hidden under the . . 
dielectric spacers 21. 



[0099] FIG. 23 is a cross sectional view taken on line 
XXIII- XXIII in FIG. 22/ 

showing that the semiconductor chip 1 is mounted on the 
first main surface of 

the module substrate 2 by the flip chip configuration, : 
facing the top surface 
downward^ on w hich t he patterns of the integrated circuits 
are delineated 
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FIG.22 
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FIG.23 




